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Crystallization and mechanical properties of some Fe-Ni base metallic glass M. Kamal Abstract. 2014 Crystallization process has been determined as a function of time and temperature for the metallic glass Fe32Ni36Cr14P12B6. The activation energy for the crystallization process was found to be 4.5 eV using an Arrhénius type equation. The stability of the studied alloy on annealing in the range 20 to 450 °C has been investigated by microhardness measurements. Also tensile tests were made as a function of time and temperature. The onset of crystallization of the same metallic glass has been determined numerically.
Revue Phys. Appt. 16 (1981) [10] .
In 1977, Luborsky [11] investigated the crystallization of some Fe-Ni metallic glasses (Fe40Ni40P 14B6, Fe4oNi4oB2o and Fe8oB2o). The onset of crystallization was found to be a thermally activated process ; (*) Adresse actuelle : U.S.T.L., Laboratoire de Physique des Métaux, place E.-Bataillon, 34060 Montpellier Cedex, France. the activation energies, AE, for the three alloys were 3.9 eV, 3.0 eV and 2.1 eV respectively. He observed experimentally that the activation energy for the initiation of crystallization increases with the number of different atomic species in the amorphous alloy.
Scott [12] , in 1978, studied the crystallization kinetics of two commercial Fe-Ni metallic glasses near their glass transition point. He estimated the activation energies for the crystallization process from the time to 50 % transformation are close to 100 kcal . mol-1 which is close to those measured for viscous flow.
In 1979, it was proved experimentally that the first crystallization of Fe32Ni36Cr14P12B6 metglass is a two stage process [13] , called MSI and MSII, rather than one stage as described by Chang and Sastri [14] . Furthermore, the stability of Fe-Ni base metallic glasses on annealing in the range 30 to 1000 OC was investigated by microhardness measurements [15] . [18] and the measurements were performed carefully. 3 . Results and discussion. - The crystallization temperatures were determined by differential scanning calorimetry at heating rate of 10 K/min. (Fig. 1) steeper and steeper with increasing temperature up to 100 OC, and after that they steeperess decreases with increasing temperatures, for all values of elongation. It is interesting to note that, in the alloy studied, at the same temperature and at different times, it is also indicated that the maximum load and elongation were decreased. The results indicate that a complete view of the mechanical properties depend on crystallization. This tendency is quite similar to the behaviour of Fe55Pb3sPlo [19, 20] .
From the microhardness measurements, it is well established that the maximum hardness Hv obtained is 1 922 kg/mm' after 15 min. at 100 °C. With the increase in temperature, the hardness decreases as shown in figure 6a and from the figures (6a, 6b) The metastable crystallization phase was determined using Fortran V Programmes developed for this purpose of this work. From the results of the least square fitting for the experimental data of the microhardness measurements it is found that the temperature to initiate crystallization is at 100 °C (Fig. 7) . 
